In a novel approach for solving equations of the CR3BP first formulated in Acta Mechanica, 228(7), 2719 (2017), we present in this communication a new solving procedure for Euler-Poisson equations for solving momentum equations of the CR3BP near libration points for uniformly rotating planets having inclined orbits in the solar system with respect to the orbit of the Earth. The system of equations of the CR3BP has been explored with regard to the existence of an analytic way of presentation of the approximated solution in the vicinity of libration points. A new and elegant ansatz is suggested in this publication whereby, in solving, the momentum equation is reduced to a system of three linear ODEs of 1st order in regard to the three components of the velocity of the infinitesimal mass m (dependent on time t). In this premise, a proper elegant partial solution has been obtained due to the invariant dependence between temporary components of the solution. We conclude that the system of CR3BP equations has not the analytical presentation of solution (in quadratures) even in the vicinity of the libration points except of the generalized Jacobi integral.
Introduction, equations of motion.
The equations of motion of the R3BP describe the dynamics of infinitesimal mass m under the action of gravitational forces affected by two celestial bodies of giant masses (in this problem M Sun and m planet, m planet < M Sun), which are rotating around their common centre of masses on Kepler's trajectories. The aforesaid infinitesimal mass m is supposed to be moving (as first approximation) inside the restricted region of space around the planet of mass m planet or inside the so-called Hill sphere [1] (where a p is semimajor axis of the planet):
It is worth to note that a large amount of previous and recent works concerning analytical development with respect to these equations exist; among them, the fundamental works [2] [3] [4] [5] [6] [7] should be mentioned accordingly.
We should especially emphasize the theory of orbits, which was developed in profound work [4] for the case of the Circular Restricted Problem of Three Bodies (CR3BP) (primaries M Sun and m planet are rotating around their common centre of masses on circular orbits). According to [4] , equations of motion of the infinitesimal mass m should be presented in the co-rotating frame of a Cartesian coordinate system r  ={x, y, z} in case of CR3BP (at given initial conditions): and m planet respectively [8] [9] . Now, the unit of mass is chosen in (1) so that the sum of the masses of finite bodies is equal to 1. We suppose that M Sun  1 -μ and m planet = μ, where μ is the ratio of the mass of the smaller primary to the total mass of the primaries and 0 ≤ μ ≤ 1/2. The distance between the primaries is taken as the unit of distance in (3). The unit of time is chosen so that the gravitational constant is equal to 1 in (2).
We neglect the effect of variable masses of the primaries [8] as well as effect of their oblateness as it was considered earlier in [9] . As for the domain where the aforesaid infinitesimal mass m is supposed to be moving, let us consider the Cauchy problem in the whole space. For the sake of simplicity of applying the results of our research, let us consider the aforementioned planet to be the Earth (m planet = m Earth).
Besides, we should note that the 2-nd terms at the left parts of Eqns. The suggested ansatz could be useful from a practical point of view in celestial mechanics (for example, to obtain a regular data of astrometric observations).
Indeed, sometimes it is convenient for an observer to consider such the celestial dynamical system at a fixed angle to the plane of mutual circular rotation of the chosen primaries e.g. in the dynamics of planetary rotation in the Solar system.
The most common example is Pluto's angle of orbit's inclination with respect to Earth's orbit (which is 179'); namely, Pluto's orbit is inclined, or tilted, circa 17.1 degrees from the ecliptic of Earth's orbit. Except Mercury's inclination of 7 degrees, all the other orbits of planets are closer to the orbit of Earth.
Dynamics of infinitesimal mass in the vicinity of libration points.
Let us consider the equations of motion (1) Aiming this way, let us rewrite equations (1) in a form of Poincare's approach
where 1 is the new expression for the single scalar function ( Taking into account 3D ansatz (4), the 2D results of [4] (which were formulated only for (x,y)-coordinates in the plane of mutual rotation of the primaries M Sun and m Earth) can be revisited in a proper way.
which yields from (4) the libration points So, vector equation (4) should be reduced in the vicinity of libration points (as first approximation) to the form, k = 2:
According to the ansatz, which was formulated first in [11] [12] for solving
Poisson equations, the system of Eqns. (5) has the analytical way to present the general solution [13] in regard to the time t:
here  = (x, y, z) is some arbitrary (real) function, given by the initial conditions; the real-valued coefficients a(x,y,z, t), b(x,y,z, t) in (6) are solutions of the mutual system of two Riccati ordinary differential equations, ODEs in regard to the time t
System (7) describes the evolution of function a in dependence on the function b in regard to the time t (and vice versa); we should especially note that the Riccati ODE [14] has no analytical solution in general case [13] .
Mathematical procedure for checking of the solution (6)- (7) (which is to be valid for equations (5)) has been demonstrated in Appendix A1 of [12] , with only the resulting formulae left in the main text.
Solving procedure and the partial solution for equations (7).
System (7) can be reduced in case wi  const [15] , not depending on time t (here
Equation (8) is known to be the Jacobi equation [15] , which has obvious partial solution of a simple kind 
Taking into account the demand (9), let us substitute the suggested partial solution a = K  b + L into the first of equations (7) (where k = 2):
The left part of (10) can be transformed properly:
Thus, we have fully solved system of equations (7) for the partial case (9) . Let us schematically imagine at Fig.2 the component of velocity field W in (6)- (7) which 
corresponds to the partial solutions (11) for functions a(t), b(t). We should note that the system of Eqns. (5) is autonomous, but nevertheless its equilibrium solutions are to be time-dependent (not only to be spatial-dependent).
So, it is very useful to clarify additionally the essence of the suggested solutions, taking into account the example of the uniformly rotating planets with non-inclined orbits in the solar system with respect to the orbit of Earth: namely, let us consider the case of Eqns. (5), depending on 3 components of angular velocity w  of planetary rotation (0, 0, w3) around the common centre of masses with Sun.
In this case, formulae (7) Then, formulae (6)- (7) With respect to the essential details about the possible physical properties of the solution (6)- (7), let us discuss first the relevance of this new solution (or solving procedure) illuminating its unexpected features. Equation (7) is known to be the Riccati ordinary differential equation, ODE [13] . We also note that due to the special character of the solutions of Riccati-type ODEs, there is the possibility for sudden jumping in the magnitude of the solution at some time t₀ [14] [15] [16] (in [16] see e.g. the solutions of Riccati-type for Abel ODE of 1-st order). In the physical sense, such jumping of Riccati-type solutions (see e.g. "jumping" Trojans) could be associated with the effect of a sudden acceleration/deceleration of the celestial body's velocity at a definite moment of parametric time t₀. This means that there exists a potential for a kind of gradient catastrophe [17] , depending on the initial Ending discussion, we should note that in this research we have considered the Cauchy problem in the whole space while solving equations (1).
Conclusion.
In this paper, we present a new approach for solving equations (1) of the Circular Restricted Three-Body Problem (CR3BP) which was formulated first in [11] for solving Poisson equations: a new type of solving procedure for EulerPoisson equations is implemented here for solving momentum equation (1) of CR3BP (near the libration points) which is considered for the uniformly rotating planets having inclined orbits in the solar system with respect to the orbit of Earth.
Meanwhile, the system of equations of Circular Restricted Three-Body Problem (1) has been explored with regard to the existence of analytical way for presentation of the approximated solution in the vicinity of libration points.
As a main result, a new ansatz is suggested here for solving equations of CR3BP: momentum equations are reduced to the system of 3 linear ordinary differential equations of 1-st order in regard to 3 components of velocity of infinitesimal mass m (depending on time t), which are determined via solutions of the system of two Riccati ordinary differential equations. Nevertheless, the proper elegant partial solution (11) (for formulae (6)- (7)) has been obtained due to invariant dependence between temporary components of the solution; such a solution demonstrates a long-time periodic or quasi-periodic behavior.
In addition to this, for the reason that the Riccati-type ODE has no analytical solution in general case [13] , we should especially note that the system of the CR3BP equations (1) has not the analytical presentation of solution (in quadratures) even in the vicinity of libration points, except of the generalized Jacobi integral
(as it was proved earlier in [4] ), where C is the constant of integration. The appropriate new expression for the single scalar function 1 in equations of motion (1) (in case of planet m3) has been derived in Appendix A1.
The last but not least, we should especially note that by the use of formulae (13) (in Appendix A1) in new expression (15) It means that the location of the libration points should be determined (in accordance with the Eqn. (4)) by solving the 3 equations -but the aforementioned location of the libration points also should reveal the obvious dependence on the time t (for each of coordinates {x, y, z}).
Also, some remarkable articles should be cited, which concern the problem under consideration, [18] - [25] .
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Appendix, A1 (new expression for the single scalar function 1 in (2)).
Let us transform expression (2) We should also take into consideration that the plane of motion of this new planet m3 around the common centre of masses with Sun does not coincide with the plane of mutual rotation of Sun and Earth, but intersects it at a fixed angle  (see e.g. Fig.1 ); then additionally we should take into account that projection of any circle onto the arbitrary plane will always be the proper ellipse (see Fig.3 ): , it should be expressed via formulae (13) (here the mean motion n 1 (14) should be changed to the mean motion n in (2)):
where we should take into account the aforementioned expressions for coordinates (13) . Here M Sun  1 -μ 1 
